Hyptis suaveolens (Lamiaceae) is an annual species which is used for aromatic and medicinal purposes. The species is polymorphic in its essential oil composition, with three distinct chemotypes in El Salvador of which the fenchone-fenchole type will be the focus of this communication. The fenchone-fenchol chemotype showed strong relative changes, especially within the monoterpenes. The main compounds of the essential oil were sabinene, 1,8-cineole, γ-terpinene, fenchone, fenchol and the sesquiterpene β-caryophyllene. Due to strong inter-individual differences, these changes are explained based on several individuals separately. Fenchol was found to decrease drastically when leaves enter the last development stage of yellowing, whereas the proportion of the ketone, fenchone, increased. Furthermore, the proportion of sesquiterpenes decreased in older tissues compared to the monoterpenes. These changes were surprising, because it was expected that yellowish leaves would lose compounds with higher vapor pressures, like sabinene and 1,8-cineole.
Hyptis suaveolens (L.) Poit., known in El Salvador as Chichinguaste, grows mainly in hot subtropical savannas from 0 -400 m above sea level. It is clearly differentiated morphologically and geographically by another Chichinguaste (H, mutabilis), which grows at higher altitudes (400 -1000 m) [1] . H. suaveolens is a weedy species that was used and cultivated in ancient pre-Columbian times for its seeds, called "chia" or "chan" (together with Salvia hispanica and S. polystachya) [2] . In recent times, this species started its renaissance, especially due to its strongly aromatic and unique scent. The use of its extracts and essential oils for hair care products, as shampoos, are the main purpose of Chichinguaste in El Salvador. The medicinal use of this species is rather restricted. It is used as a wound remedy and/or as a skin disinfectant, as a carminative, and the seeds for the treatment of gastrointestinal disorders [3] . Similar ethnobotanical uses are known from other countries of Central America [4] .
Three chemotypes were reported from El Salvador: 1. the 1,8-cineole chemotype, with more than 30% 1,8-cineole and less than 1% fenchone, fenchol and α-terpinolene, 2. the α-terpinolene chemotype, with 20% sabinene, 10% α-terpinolene and less than 1% fenchone and fenchol, and 3. the fenchone-fenchol chemotype, with more than 10% fenchone and more than 5% fenchol and with less than 1% α-terpinolene [5] . This work includes the description of the chemical changes within individual plants of the fenchone-fenchol chemotype. Essential oil distillations and extractions were performed using different parts of the plants, and leaves of different sizes from single lateral shoots, respectively. separated into four sections of the main shoot, including all its lateral shoots. The plant material was distilled separately by hydrodistillation. The second section (50 cm -100 cm above the ground) was the section with the highest amount of distillable material (about 100 g dry weight) and was, therefore, separated into inflorescences and leaves. The leaves were formed explicitly before the inflorescences and represent older tissue. The essential oil yield was shown to strongly depend on the age of the plant material and the type of organ. Figure 1 shows the increase of the essential oil yield from 0.29% (wt/wt) in the lowest section (0 -50 cm) to 0.75% in the upper section (150 -267 cm). This increase is the result of a higher proportion of inflorescences in the upper parts. Compared to the leaves, the inflorescences represent younger tissue with higher essential oil yields. Essential oil composition of Hyptis suaveolens Natural Product Communications Vol. 3 (7) 2008 1139
In total, 30 essential oil compounds were identified in the essential oil, including 19 monoterpenes and 11 sesquiterpenes. The main compounds of the fenchol-fenchone chemotype of H. suaveolens were the monoterpenes fenchone, fenchol (endo), 1,8-cineole, sabinene and γ-terpinene, as well as the sesquiterpene β-caryophyllene (Table 1) .
It was observed that the proportion of monoterpenes, especially that of the oxygenated monoterpenes, was reduced in younger tissues of the upper sections. The main reason for these changes was the accumulation of fenchone, which represented the dominant terpene in the lower sections of the plant. The second section (50 -100 cm), with the two separately obtained essential oils for inflorescences and leaves, clarified the actual situation. The leaves of this section, representing the older tissue, accumulated up to 23% of fenchone, whereas the inflorescences yielded only 16%. On the other hand the corresponding alcohol, fenchol, behaved contrarily. Old tissue, like the leaves of the second segment, accumulated only about 3% and the young tissue up to almost 9%. A ratio between fenchol and fenchone was calculated, showing that the chemical change between these two compounds coincided with the change in essential oil content. The lower the essential oil content, the lower was the fencholfenchone ratio (Figure 1) . These data suggested that a conversion of fenchol to fenchone could take place during leaf development, similar to the conversion of menthone to menthol in the genus Mentha [6] .
To verify this suggestion, three lateral shoots of three individual plants were investigated in detail. Different parts of the inflorescences and single leaves of different sizes were analyzed by solvent extraction and gas chromatography.
The results showed that the changes between fenchol and fenchone were not directly negatively correlated. On the contrary, these analyses rather showed a strong negative correlation of sabinene and fenchol, which was not observed in the case of the distilled essential oils. The proportion of fenchone increased continuously with increases in the size of the leaf, similar to 1,8-cineole ( Figure 2 ). Fenchol, however, became drastically reduced, mainly in the last leaf developmental stages, where the leaves became more rigid and start to yellow. This change cannot be explained by low fenchol production in the early season. The second diagram of Figure 2 shows the tremendous fenchol reduction from almost 30% to about 7%. In younger leaf stages (up to 4 cm of blade length), the proportion of fenchol increased, together with the other oxygenated monoterpenes. These data do not support a direct conversion from fenchol to fenchone.
From other Labiatae species it is known that older leaves loose the essential oil simply by its evaporation from disrupted essential oil glands. However, in this case it would be more likely that compounds with higher vapor pressures [7] , such as the monoterpene hydrocarbon, sabinene evaporate before the hydroxylated monoterpene, fenchol. On the contrary, sabinene often showed the highest concentration in the oldest leaves, which can be explained very well by a higher production in the early season. 
